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1 CTAGATAA0G AGGGCAAAAA ATGAAAAAGA CAGCTATCGC GATTGCfiSTG GCACTGGCTG GTTTOGCTAC CGTAGGGCAG GC0GATATCG TGCTGACCCA 
GATCTATTGC TCCCGTTTTT TACTTTTTCT GTCGATAGCG CTAACGTCAC OGTGACCGAC CAAAGCGATG GCATCGOGTC CGGCTATAGC ACGACTGGGT 
101 GAGCCCGGOG ACCCTGAGCC TGTCTCOGGG CGAACGTGCG ACCCTGAGCT GCAGAGCGAG CCAGTCTGTT TCTCGTTCTT ATCTGGCTTG GTACCAGCAG 
CTCGGGCCGC TGGGACTOGG ACAGAGGCCC GCTTGCACGC TGGGACTCGA CGTCTOGCTC GGTCAGACAA AGAGCAAGAA TAGACCGAAC CATGGTCGTC 
201 AAACCAGGTC AAGCACCGCG TCTATTAATT TATGGTGCTT CTOGTCGTGC AACTGGGGTC COGGCGGGrT TTAGCGGCTC TGGATCCGGC ACGGATTITA 
TTTGGTCCAG TTCGTGGOGC AGATAATTAA ATACCAOGAA GAGCAGCACG TOCCCCAG GGCCGCGCAA AATCGGCGAG AGCTAGGGCG TGCCTAAAAT 
Bbsl MscI 



301 CCCTGACCAT TAGCAGCCTG GAACCTGAAG ACTTTGCGAC TTATTATTGC CAGCAGCGTG GMTEATTC TATTSCCTrT GGCCAGGGTA CGAAAGTUGA 
GGGACTGGTA ATCGTOGGAC CTTGGACTTC TGAAACGCTG AATAATAACG GTCGTOGCAC CATTAATAAG ATAATGGAAA CGGGTCCCAT GCTTTCAACT 
BsiHI 



401 AATTAAACGT ACGGTGGCTG CTCCGAGCGT GTTTATTTTT CCGCCGAGCG ATGAACAACT GAAAAGOGGC ACGGCGAGGG TGGTGTGCCT GCTGAACAAC 
TTAATTTGCA TGCCACCGAC GAGGCTCGCA CAAATAAAAA GGOGGCTCGC TAOTGTTGA CTTTTCGCOG TGCOGCTCGC ACCACACGGA CGACTTGTTG 

501 TTTTATCCGC GTGAAGCGAA AGTTCAGTGG AAAGTAGACA ACGCGCTGCA AAGCGGCAAC AGGCAGGAAA GCGTGACCGA ACAGGATAGC AAAGATAGCA 
AAAATAGGOG CACTTOGCTT TCAAGTCACC TTTCATCTGT TGCGOGACGT TTGQCCGTTG TOGGTCCTTT CGCACTGGCT TGTCCTATOG TTTCTATGGT 

601 CCTATTCTCT GAGCAGCACC CTGACCCTGA GCAAAGCGGA TTATGAAAAA CATAAAGTGT ATGGGTGGGA AGTGACCCAT CAAGGTCTGA GCAGCCGGGT 
GGATAAGAGA CTCGTCGTGG GACTGGGACT CGTTTCGCCT MTACTTTTT GTATTTCACA TACGCAOGCT TCACTGGGTA <3TTCCAGACT CGTOGGGCCA 

HuCSL for 100.01 

StuI Sphl Sapl 



BKXL friner |1 lN.dt 

701 GACTAAATCT TTTAATCGTG GCGAGGCCTG ATAAGCATGC GTAGGAGAAA ATAAAATGAA ACAAAGCACT ATTGCACTGG CACTCTTACC CTTGCTOTC 
CTGATTTAGA AAATTAGCAC CGCTCOGGAC TATTCGTACG CATCCTCTTT TATTTTACTT TGTTTCGTGA TAAGGTGACC GTGAGAATGG CAAGGAGAAG 
HqG&L for lOO.Ot lei 



801 ACCCCTGTTA CCAAAGCCCA GGTGCAATTG GTGGAAAGCG GCGGCGGCCT GGTGCAACCG GGCGGCAGCC TGOGTCTGAG CTOOGGQGCC TCGGGAHTA 
TGGGGACAAT GGTTTCGQGT CCACGTTAAC CACCTTTCGC CGCCGCCGGA CCAGGTTGGC CCGCCGTCQG ACGCAGACTC CACGCGGCGG AGGOCTAAAT 
901 CCTTTTCTTC TTATGGTQGT AATTGGGTGC GCCAAGCCCC TGGGAAGGGT CTCGAGTQGG TGAGGGGTAT CCATTATTCT (5GTAGCTCTA CCTATTATGC 
GGAAAAGAAG AATACCACGA TTAACCCACG CGGTTOGGGG ACOCTTCCCA GAGCTCACCC ACTOGCCAIA GGTAATAAGA OCAfGGAGAT (JGATAATAOG 
1001 GGATAGCGTG AAAGGCCGTT TTACCATTTC ACGTGATAAT TCGAAAAACA CCCTGTATCT {JCAAATGAAC AGCCTG0GIG <-GGAAGATAC <3GOB3T6M 
CCTATOGCAC TTTOOGGCAA AATGGTAAAG TGCACTATTA AGCTTTTTGT GGGACATAGA (STTTACTK TOGGAGGCAC <OTCffiTG CG9GGACATA 

Sail 

BssHIISapI Styl BlpI . 

1101 TATTGCGOGC 6TGCTCTTCA TAAGTGGGCT GGTTGGGGTT TPGATCATTG GGGCCAAGGC ACCC1GGTGA XXjGtTAGCTC AGGGTGGACC AAAQGTOCAA 
ATAACGCGCG CACGAGAAGT ATTCACCOGA CCAACOCCAA AACTAGTAAC CCCGGTTGOG TGGGACCACT GCCAATGGAG TCGCAGCTGG vrTGCflGGTT 

1201 G06T6TTTCC GCTGGGTCCG AGCAGCAAAA GCACCAGCGG OGGCACGGCT (KXXTOGGCT GCCTGGTTAA AGAITATTTC OCGGAACCAG TCACOGTGAG 
CGCACAAAGG CGACCGAGGC TCGTCGTTTT CGTGGTOGCC GCOGTGCCGA CGGGACCOGA OGGAGCAATT TCTAATAAAG GGCCTTGGTC AGTGGCACTC 

1301 CTGGAACAGC GGGGCGCTGA CCAGCGGCGT GCATACCTTT CCGGCGGTGC TGCAAAGCAG CGGCCTGTAT AGGCTGAGCA fiCGTTGTCAC CGTGGDGAGC 
GACCTTGTOG CCCOGCGACT GGTOGCCGCA CGTATGGAAA GGCCGCCACG ACGTTTCGTC GCCGGACATA TCGGACTGGT CGCAACACTG OCftflGGCTGG 



1401 AGCAGCTTAG GCACTCAGAC CTATATTTGC AAOGTGAACC ATAAACCGAG CAACAOCAAA GTGGATAAAA AAGTGGAACC GAAAAGGGAA TTCGCAGGQG 
TCGTCGAATC CGTGAGTCTG GATATAAACG TTGCACTTGG TATTTGGCTC GTTGTQGrTT CACCTAfTTT TTCACCTTG6 OTTTOGCTT AAGGGTCGCC 
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1501 GGAGCGGAGG CGCGCCGCAC CATCATCACC ATCACTGCTG ATAAGCTFGA CCTGTGAAGT GAAAAATGGC GCAGA1TGTG -OGftCATTTTT TTTGTCKCC 
CCTCGCCTCC GCGCGGCGTG 6TAGTAGTGG TAGTGAC6AC TATTCGAACT GQACACTTCA CTTTTTACCXj CGTCTAACAC GCTGTAAAAA AAACAGACGG 
1601 GTTTAATGAA ATTGTAAACG TTAATATTTT GTTAAAATTC GCGTTAAATT TTTGTTAAAT CAGCTCATTT ITTAACCAAT AGGC0GAAAT 0GGCAAAATC 
CAAATTACTT TMCATTTGC AATTATAAAA CAATfTTAAG CGCAATTTAA AAACAATTTA GTCGAGTAAA AAATTGGTTA TCGC^CTTTA GCXX3TTTTM3 
1701 CCTTATAAAT CAAAAGAATA GACCGAGATA GGGTTGAGT6 TTGTTCCA6T TTGGAACAAG AGTCCACTAT TAAAGAAGGT GGACTCCAAC GTCAAAGGGC 
GGAATATTTA GTTTTCTTAT CTGGCTCTAT CCCAACTttC AACAAGGTCA AACCTTGTTC TCAGGTGATA ATTTCTTGCA CCTGAQGTPG CAGTTTCCOG 
1801 GAAAAACCGT CTATCAGQGC GATGGCCCAC TACGAGMCC ATCACCCTAA TCAAGTTTTT TGGGGTCGAG GTGCCGTAM GCACTAAATC GGAACCCTAA 
CntTTGGCA GATAGTCCOG CTACCGGGTG ATGGTCTTGG TAGTGGGATT AGTTCAAAAA ACCCCAGCTC CAOGGCATTT CGTGATTTAG CCTFGGGATT 
1901 AGGGAGCCCC OGATTTAGAG CTTGACGGGG AAAGCCGGCG AAGGTGGCGA GAAAGGAAGG GAAGAAAGOG AAAGGAGCGG <30GCTAGGGC OTGGCAAGT 
TCCCTCGGGG GCTAAATCFC GMCTGCOCC TTTCGGCCGC TTGCACCGCT CTTTCCTTCC (TTCTTTOGC TTTCCTOGOC CGOGATGGCG OGACGGTTCA 



M 



2001 GTAGOGGTCA CGCTGCGQGT AACCACCACA CCCGCCGOGC TTAATGOGCC GCTACAGGGC GCGTGCTAGC CATGTGAGCA AAAGGGCAGC AAAAGGCCAG 

CATCGCCAGT GCGACGCGCA TTGGTGGTGT GGGOGGOGCG AATTAOGGGG CGATGTOCOG CGCACGATCG <3IACACT0GT TCFCCGGTCG TTTTCCGGTC 
2101 GAACCGTAAA AAGGCOGOGT TGCTGGOGTT TTTCCATAGG CTCCGCCCCC CTGACGAGCA TCACAAAAAT OGAOGCTCAA GTCAGAGGTG GCGAAACCCG 

CTTGGCATTT TTCCGGCGCA ACGACCGCAA AAAGGTATCC GAGGCGGGGG GACTGCTCGT AGTGTTTTTA GCPGGGAGTT CA6TCT0CAC GGCTTTGGGC 
2201 ACAGGACTAT AAAGATACCA GGCGTTTCCC CCTGGAAGCT <mCGTGCG CTCTCCTGTT CCGAGCCTGC CGCTTACGGG ATftGCTOTOC GCCTTTCTCC 

TGTCCTGATA TTTCTATGGT CCGCAAAGGG GGACCTTOGA GGGAGCAOGC GAGAGGACAA GGCTGGGACG GOGAATGGCC TATGGACAGG CGGAAAGAGG 
2301 CTTCGGGAAG CGTGGCGCTT TCTCATAGCT CACGCTGTAG GTATCTCAGT TCGGTGTAGG TOGTTOGCTC CAAGCTGQGC TGTGTGCAOG MCCCCCOGT 

GAAGCCOTC GCACCGCGAA AGAGTATCGA GTGCGACATC CATAGAGTCA AGCCACATCC AGCAAGCGAG GTTCGACCCG ACACAGGTGC TTGGGGGGCA 
2401 TCAGTCCGAC CGCTGCGCCT TATCOGGTAA CTATGGTCTT GAGTCCAACC CGGTAAGACA OGACTTATGG GCACTGGCAG CAGGCACTGG TMCAGGATF 

AGTCAGGCTG GCGACGCGGA ATAGGCCATT GATAGCAGAA CTCAGGTTGG GCCATTCTGT GCTGAATAGC GGTGAGCGTC OTCGGTGACC ATTGTCCTM 
2501 AGCAGAGCGA GGTATGTAGG CGGTGCTACA GAGTTCTTGA AGTGGTGGCC TMCTACQGC TACACTAGAA GMCAGTATT TGGTATGTGC <3CTCTGCTGT 

TCGTCTC6CT CCA1MTCC GCCAOGATGT CTCAAGAACT TCACCACCGG ATTGATGCCG ATGTGATCTT CTTGTCATAA ACCATAGACG CGAGACGACA 
2601 AGCCAGTTAC CTTCGGAAAA AGAGTTGGTA GCTCTTGATC CGGCAAACAA AGCAGOGCTG GTAGOGGTQG TTTItTTGTT TGCAAGCAGC AGATTAOGCG 
. TCGGTCAATG GAAGCCTTTT TCTCAACCAT CGAGAACTAG GCCGTTTGTT TGGTGGCGAC CATCGCCACC AAAAAAACAA ACGTTCGTOG TCTAATGCGC 

Bglll 

2701 CAGAAAAAAA GGATCTCAAG AAGATCCTTT GATCTTTTCT ACGGGGTCTG ACGCTCAGTG GAACGAAAAC TCAGGTTAAG GGATTTTGGT CAGATCTAGC 

GTCTTTTTTT CCTAGAGTTC TTCTAGGAAA CTAGAAAAGA TGCCCCAGAC TGCGAGTCAC CTTGCTTTTG AGTGCAATTC CCTAAAACCA GTCTAGATCG 
2801 ACCAGGCGTT TMGGGCACC AATAACTGCC TTAAAAAAAT TAOGCCCCGC CCTGCCACTC ATOGCAGTAC TGTCTAATT CATTAAGCAT TCTGOCGACA 

TGGTCOGCAA ATTCCCGTGG TTATTGAOGG AATTTTTTTA ATGCGGGGCG GGAGGGTGAG TAGCGTCATG ACAACATTAA Wmm AGAOGGCTGT 
2901 TGGAAGCCAT CACAAACGGC ATGATGAACC TGAATCGCCA GCGGCATCAG CACCTTGTGG CCTTGCGTAT AATATTTGCC CATAGTGAAA ACGGGGGOGA 

ACCTTCGGTA GTGTTTGCOG TACTACTTGG ACTTAGCGGT CGCCGTAGTC GTGGAACAGC GGAACGCATA TTATAAACGG -GTATCACTTT TGGCOGCGCT 
3001 AGAAGTTGTC CATATTGGCT ACGTTTAAAT CAAAACTGGT GAAACTCACC CAGGGATTGG CTGAGAGGAA AAACATATTC TCAATAAACC OTTAG9GAA 

TCTTCAACAG GTATAACOGA TGCAAATTEA GTTTTGACCA CTTOAGTGG GTCOCTMCC GACTCTGCTT TTTGTATAAG AGTTATTTGG tJAAATCCCTT 
3101 ATAGGCCAGG TTTTCACOGT AACAOGCCAC ATCTTGCGAA TATATGTGTA GAAACTGCCG GAAATCGTOG TGGTATTCAC TCCAGAGCGA TGAAAACGrT 

TATCCGGTCC AAAAGTGGCA TTGTGCGGTG TAGAACGCTT ATATACACAT CTTTGACGGC OTTAGCAGC ACCATAAGTG AQGTCTGGCT ACTTTTGCftA 
3201 TCAGTTTGCT CATGGAAAAC GGTGTAACAA GGGTGAACAC TATCCCATAT CACCAGCTCA GOGTCTTTCA TOCCATAGG GAACTCCGGG TGAGCATTCA 

AGTCAAACGA GTACOTTTG CCACATTGTT CCCACTTGTG ATAGGGTATA GTGGTOGAGT GGCAGAAAGT AAGGGTATGC CTTGAQGCCC ACTGGTAAGT 
3301 TCAGGCGGGC AAGAATGTGA ATAAAGGCCG GATAAAAOT GTGCTTATTT TTCTTTACGG TCTTTAAAAA GQCCGTAATA TCCAGCTGAA GGGTCTGGTT 

AGTCCGCCOG TTCTTACACT TATTTCOGGC CTATTTTGAA CACGAATAAA AAGAAATGCC AGAAATTTTT COGGCATTAT AGGTCGACTT GCCAGACCAA 
3401 ATAGGTACAT TGAGCAACTG ACTGAAATGC CTCAAAATGT TCTTTAOGAT GCCATTGGGA TATATCAACG GTGGTATATC CAGTGATTTT TTTCTCCATT 

TATCCATGTA ACTCGTTGAC TGACTTTACG GAGTTTTACA AGAAATGCTA CGGTAACGCT ATATAGTTGC CAGCATATAG mCTAAAA AAAGAGGTAA 

Aatll 

3501 TTAGCTTCCT TAGCTCCTGA AMTCTCGAT AACTCAAAAA ATAGGCCOGG TAGTGATOT ATTTCATTAT GGTGAAAGTT <3GM(X!TffiC OOGAOGTCTA 
AATCGAAGGA ATCGAGGACT TTTAGAGCTA TTGAGTTTrT TATGCGQGCC ATCACTAGAA TAAAGTAATA CCACTTTCAA CCTTGGAGTG <XOGCAGAT 

. fflj rev 100.01 
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3601 ATGTGAGTFA GCTCACTCAT TAGGCACCCC AGGCTTTACA OTTATGCTT CCGGCTOGTA TGTTGTGTGG AATTGTGAGC GGATAACAAT TTCACACAGG 
TACACTCAAT 0GA6TGAGTA ATCCGTGGGG TCCGAAATGT GAAATACGAA GGCCGAGCAT ACAACACACC TTAACACTCG CCTATTGTTA AAGTGTGTCC 
M13 rev 100.K 

3701 AAACAGCTAT GACCATGATT ACGAAPTTCT AGTATACGAG GG CAAAAAA T GAAAAAACTG CTGTTCGCGA TTOGGCTGGT GGTGCOGTTC TATAGCCATA 

TTTGTOGATA CTGGTACTAA TGCTTAAAGA TCATATGCTC OTTOTA CTTTTTTGAC GACAAGCGCT AAGGGGACCA CCACGGCAA6 ATATGGGTAT 
3801 6CGACTACTG CGACATCGAG TTT6CAGAAA CAGTTGAAAG TTGTTTAGCA AAACCCCATA CAGAAAATTC ATTTACIftAC GTCPGGAAAG ACGACAAAAC 

OGCTGATGAC GCTGTAGCTC AAAOGTCTTT GTCAACTTTC AACAAATOGT TTOGGGTAT GTCTTTTAAG TAAATGATTG CAGACCTTTC TGCTGTTTTG 
3901 TTTAGATCGT TAGGCTAACT ATGAGGGCTG TCTGTGGAAT GCTACAGGOG TTGTAGHTG TACTGGTGAC GAAACTCAGT GTTACGGTAC ATGGGTTCCT 

AAATCTAGCA ATGOGATTGA TACTCCCGAC AGACACCTCA CGATGTCCGC AACATCAAAC ATGACCACTG CTTTGAGTCA CAATGCCATG TACCCAAGGA 
4001 ATTGGGCTTG CTATCCCTGA AAATGAGGGT GGTGGCTCTG AGGGTGGCGG TTCTGAGGGT GGCGGCTCTG AGGGTGGCGG TACTAAACCT CCTGAGTAOG 

TAACCCGAAC GATAGGGAGT TTTACTCCCA CCACCGAGAC TCCCACCGCC AAGACTCCCA CCGCOGAGAC TCCCACOGCC ATGATTPGGA -G6ACTCATGC 
4101 GTGATACACC TATTCCGGGC TATACTTATA TCAACCCTCT CGACGGCACT TATCCGCCTG GTACTGAGCA AAACCCGGCT AATCCTAATC CTTCTCTTGA 

CACTATGTGG ATAAGGCOCG ATATGAATAT AGTTGGGAGA GCTGCOGTGA ATAGGCGGAC CATGACTOGT TTT0GGGOGA TTAGGATIAG GAAGAGAACT 
4201 GGAGTCTCAG CCTCTTAATA CTTTCATGTT TCAGAATAAT AGGTTCCGAA ATAGGCAGGG GGCATTAACT GTnATAQjG GCACTGTTAC TCAAGGCACT 
. ■ CCTCAGAGTC GGAGAATTAT GAAAGTACAA AGTCTTATTA TCCAAGGCTT TATCOGTCCC CCGTAATTGA CAAATATGCC CGTGACAATG AGTTCCGTGA 
4301 GAOCCCGTTA AAACTTATTA CCAGTACACT CCTGTATCAT CAAAAGCCAT GTATGACGCT TACTG6AACG (?EAAAtTCA6 A6ACTGGGCT ITCCATTCTG 

CTGGGGCAAT TTTGAATAAT GGTCATGTGA GGACATAGTA GTTTTCGGTA CATACTGOGA ATGACCTTGC CATTTAAGTC TCTGAGGCGA AAGGTAAGAC 
4401 GCTTTAATGA GGATCCATTC GTTTGTGAAT ATCAAGGCCA ATCGTCTGAC CTGCCTGAAC CTCCTGTCAA TGCTGGGGGC GGCTCTGGTG -GTGGTTCTGG 

CGAAATTACT CCTAGGTAAG CAAACACTTA TAGTTCCGGT TAGCAGACTG GACGGAGTTG GAGGACAGTT ACGACGGCCG CCGAGAOCAC CACCAAGACC 
4501 TGGCGGCTCT GAGGGTGGCG GCTCTGAGGG TGGCGGTTCT GAGGGTGGCG GCTCTGAGGG TGGCGOTCC GGTGGOQGCT CCGGTTCCGG TGA1TTTGAT 

ACCGCCGAGA CTCOCACOGC CGAGACTCCC ACCGCCAAGA CTCCCAGCGC CGAGACTOCC ACCGCCAAGG CCAGCGGGGA GGCCAAGGCC ACTAAAAGTA 
4601 IATGAAAAAA TGGCAAAOGC TAATAAGGGG GCTATGAGCG AAMTGCCGA TGAAAACGCG CTACAGTCTG AGGCTAAAGG CAAACTTGAT TCTGTCGCIA 

ATACTTTTTT ACCGTTTGCG ATTATTCCCC CGATACTGGC TTTTACGGCT ACTTTTGOGC GATGTCAGAC TGOGATTTCC GTTTGAACTA AGACAGGGAT 
4701 CTGATTACGG TGCTGCTATC GATGGTTTCA TTGGTGACGT TTCCGGCCPT GCTAATGGTA ATGGTGCTAC TGGTGATITT GCTGGCTCTA ATTCCCAAAT 

GAGTAATGCC ACGACGATAG CTACCAAAGT AACCACTGCA AAGGCGGGAA CGA1TACCAT TACCAGGATG ACCACTAAAA GGACCGAGAT TAAQGGTTTA 
4801 GGCTCAAGTC GGTGACGGTG ATAATTCACC TTTAATGAAT AATTTCOGTC AATATTTACC TTCTTTGCCT CAGTCGGTO AA3GTGGCCC TTATGTCTTT 

%$StP ™?ccac tawaagtgg AAATTACTTA TTAAAGGCAG TEATAAATGG aagaaaggga GTCAGCCAAC TTACAGGGGG AATACAGAAA 
4901 GGCGCTGGTA AACCATATGA AFTTTCTATT GATTGTGACA AAATAAACTT ATTCCGTGGT GTCTTTGOGT TTCTTTTATA TGTCQOCACC TTTATGTATG 

COGOGAGCAT TTGGTATACT TAAAAGATAA CTAACACTGT TTIATTTGAA TAAGGCACCA CAGAAACGCA AAGAAAATAT ACAAGGGTGG AAATACATAC 
Hal 

. . Afllf • 

5001 TATTTTCGAC GTTTGCTAAC ATACTCCGTA ATAAGGAGTC TTAAGXAAT 
ATAAAAGCTG CAAACGATTG TATGACGCAT TATTCCTCAG AATTCATTA 
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pH0RPH13_Macl (VL lambda POOL) 
N lxlO 9 5xl0 8 MO 8 1.25x10 s lxlO 8 6.7xl0 7 4xl0 7 2xl0 7 lxlO 1 



461-*- 




wtglllp 



^■P^--?-^-.^ V : ::->y> ;;• " (so kDa) 



FIG.4A 
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tctagagcatgcgtaggagaaaataaaatgaaacaaagcactattgcactggcactcttaccgttgctcttcacccctgttaccaaa 

gccgactacaaagatgaagtgcaattgaaagaaagcggcccggccctggtgaaaccgacccaaaccctgaccctgacctgtacct 

tttccggatttagcctgtcca<^tctggcgttggcgtgggctggattcgccagccgcctgggaaagccctcgagtggctggctctgat 

tgattgggatgatgataagtattatagcaccagcctgaaaacgcgtctgaccattagcaaagatacttcgaaaaatcaggtggtgct 

gactatgaccaacatggacccggtggatacggccacctattattgcgcgcgttttgatcctttttttgattctttttttgattattggggc 

caaggcaccctggtgacggttagctcagcgggtggcggttctggcggcggtgggagcggtggcggtggttctggcggtggtggtt . 

ccgatatcgtgctgacccagccgccttcagtgagtggcgcaccaggtcagcgtgtgaccatctcgtgtagcggcagcagcagcaac 

attggcagcaactatgtgagctggtaccagcagttgcccggg^^ 

aggcgtgccggatcgttttagcggatccaaaagcggcaccag^ 

ggattattattgccagagctatgaccagaatgctcttgttgaggtgtttggcggcggcacgaagttaaccgttcttggccaggaattc 

gagcagaagctgatctctgaggaggatctgaactagggtggtggctctggttccggtgattttgattatgaaaagatggcaaacgc 

taataagggggctatgaccgaaaatgccgatgaaaacgcgctacagtctgacgctaaaggcaaacttgattctgtcgctactgatt 

acggtgctgctatcgatggtttcattggtgacgtttccggccttgctaatggtaatggtgctactggtgattttgctggctctaattocc 

aaatggctcaagt(^tgacggtgataattcacctttaatgaataatttccgtcaatatttaccttccctc<x:tcaatcggttgaatgtc 

gcccttttgtctttggcgctggtaaaccatatgaatttto^ 

atgttgccacctttatgtatgtattttctac^ttgctaacatactgcgtaataaggagtcttgataagcttgacctgtgaagtgaaaaa 
tggcgcagattgtgcgacattttttttgtctgccgtt^ 

atcagctcattttttaaccaataggccgaaatcggcaaaatcccttataaatcaaaagaatagaccgagatagggttgagtgttgttc 

cagtttggaacaagagtccactattaaagaacgtggactccaa(gtcaaagggcgaaaaaccgtctatcagggogatggcccact 

a(gagaaccatcaccctaatcaagttttttggggtcgaggtgccgtaaagcactaaatcggaac^ctaaagggagcccccgattta 

gagcttgacggggaaagccggcgaacgtggcgagaaaggaagggaagaaagcgaaaggagcgggcgctagggcgctggca 

agtgtagcggtcacgctgcgcgtaaccaccacacccgccgcgcttaatgcgccgctacagggcgcgtgctagccatgtgagcaaa 

aggccagcaaaaggccaggaac(^taaaaaggccgcgttgctggcgtttttccataggctccgccccectgacgagcatcacaaa 

aatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccctggaagctccctcgtgcgctc 

tcctgttccgaccctgccgcttaGcggatacctgtccgcctttctcccttcgggaagcgtggcgctttctcatagctcacgctgtaggta 

tctcagttcggtgtaggtc^ttqctcraagct^ 

atcgtcttgagtccaacccggtaagacacgacttatcgcca^^ 

ggcggtgctacagagttcttgaagtggtggcctaacta^ 

gttaccttcggaaaaagagttggtagctcttgatccggcaaaraaaccaccgctggtagcggtggtttttttgtttgcaagcagcag 
attacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctga(gctcagtggaa(gaaaactcaGgttaa 
gggattttggtcagatctagcaccaggtgtttaagggcaccaataactgc^ 

gtactgttgtaattcattaagcattctgccgacatggaagccatcacaaa(^catgatgaacetgaatcgccagcgg<at(agcae 
cttgt(^ccttgcgtataatatttgcccatagtgaaaacgggggcgaagaagttgtccatattggctacgtttaaatcaaaactggtg 
aaactcacccagggattggctgagacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcacogtaacacgc 
cacatcttg<^aatatatgtgtagaaactgccggaaatcgtc^^ 

aaaacggtgtaacaagggtgaacactatcccatatcaccagctGaccgtGtttcattgccatacggaact<x^ggtgagcattcatc 

a gg^ggcaagaatgtgaataaaggc(^gataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctga 

acggtctggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgecattgggatatatcaacggtggtat 

atccagtgatttttttctccattttagcttccttagctcctgaaaatct^ataactcaaaaaatacgrccggtagtgatcttattteatta 

tggtgaaagttggaacctcacc^acgtctaatgtgagttagctcactcattaggcaccGcaggctttacactttatgcttccggrtcg 

tatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagctatgaocatgattacgaatt 

FIG.4D 
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pHORPH20_CjIII_Macl_LHC (VL LAMBDA POOL) 
M 1.5xl0 10 lxl0 10 8xl0 9 lxlO 9 lxlO 8 4xl0 7 2xl0 7 lxlO 7 8xl0 6 



97K- 
66K- 
46K- 

30K" 




T ScFv-SS-gIII (-77 kDa) 



■ 



wtglllp 



1 scFv-SS-glll PER 50 PHAGES; DISPLAY RATE 0.02 
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ctagataacgagggcaaaaaatgaaaaagacagctatcgcgattgcagtggcactggctggtttcgctaccgtagcg 

caggccgactactgcgatatcgagtttgcagaaacagttgaaagttgtttagcaaaaccccatacagaaaattcattta 

ctaacgtctggaaagacgacaaaactttagatcgttacgctaactatgagggctgtctgtggaatgctacaggcgttgt 

agtttgtactggtgacgaaactcagtgttacggtacatgggttcctattgggcttgctatccctgaaaatgagggtggtg 

gctctgagggtggcggttctgagggtggcggctctgagggtggcggtactaaacctcctgagtacggtgatacaccta 

ttccgggctatacttatatcaaccctctcgacggcacttatccgcctggtactgagcaaaaccccgctaatcctaatTC 

tcttgaggagtctcagcctcttaatactttcatgtttcagaataataggttccgaaataggcagggggcattaactgttta 

tacgggcactgttactcaaggcactgaccccgttaaaacttattaGcagtacactcctgtatcatcaaaagccatgtatg 

acgcttactggaacggtaaattcagagactgcgctttccattctggctttaatgaggatccattcgt 

gccaatcgtctgacctgcctcaacctcctgtcaatgctggcggcggctctggtggtggttctggtggcggctctgagggt 

ggcggctctgagggtggcggttctgagggtggcggctctgagggtggcggttccggtggcggctccggttccggtga 

ttttgattatgaaaaaatggcaaacgctaataagggggctatgaccgaaaatgccgatgaaaacgcgctacagtctga . 

cgctaaaggcaaacttgattctgtcgctactgattacggtgctgctatcgatggtttcattggtgacgtttcxjggccttgct 

aatggtaatggtgctactggtgattttgctggctctaattcccaaatggctcaagtcggtgacggtgataattcaccttta 

atgaataatttccgtcaatatttaccttctt^^ 

tgaattttctattgattgtgacaaaataaacttattccgtggtgtctttgcgtttcttttatatgttgccacrc 
ttttcgacgtttgctaacatactgcgtaataaggagtettaaggcctgataagcatgcgtaggagaaaataaaatgaaa 




acgtctggcgttggcgtgggctggattcgccagccgcctgggaaagccctcgagtggctggctctgattgattgggat 



gatgataagtattatagcaccagcctgaaaacgcgtctgaccattagcaaagatacttcgaaaaatcaggtggtgctg 
actatgaccaacatggacccggtggatacggccacctattattgcgcgcgttttgatcctttttttgattctttttttgattat 
tggggccaaggcaccctggtgacggttagctcagcgggtggcggttctggcggcggtgggagcggtggcggtggttc 

tggcggtggtggttccgatatcgtgctgarc^ 

tgtagcggcagcagcagcaacattggcagcaactatgtgagctggtaccagcagttgcccgggacggcgccgaaact 
gctgatttatgataacaaccagcgtcccta^ 

ccttgcgattacgggcctgcaaagcgaagacgaagcggattattattgccagagctatgaccagaatgctcttgttgag 

gtgtttggcggcggcacgaagttaaccgttcttggccaggaattcccaggggggagcggaggcgcgccgcaccatca 

tcaccatcactgctgataagcttgacct^ 

tgaaattgtaaacgttaatattttgttaaaattcgcgttaaatttttgttaaatcagctcattttttaaccaataggccgaaa 
tcggcaaaatcccttataaatcaaaagaatagaccgagatagggttgagtgttgttccagtttggaacaagagtGcact 
attaaagaacgtggactccaacgtcaaagggcgaaaaaccgtctatcagggcgatggcccactacgagaaecateac 
cctaatcaagttttttggggtcgaggtg^ 

acggggaaagccggcgaacgtggcgagaaaggaagggaagaaagcgaaaggagcgggcgctagggcgctggca 

agtgtagcggtcacgctgcgcgtaaccaccacacGcgccgcgcttaatgcgccgctacagggcgcgtgctagccabgt 

gagcaaaaggccagcaaaaggccaggaarcgtaaaaaggccgc^^^ 

gacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagata<K:aggcgtttcc 

ccctggaagctccctcgtgcgctc^^ 

gtggcgctttctcatagctcacgctgtaggtata^ 

accccccgttcagtccgaccgctgcgcrt^ 

cactggcagcagccactggtaacaggattagcagagcgaggtat^aggcggtgctacagagttcttgaa^ggt^ 



aaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaacbcacgttaagggatttt 

ggtcagatctagcaccaggcgtttaagggcaccaataact^^ 

gtactgttgtaattcattaagcattctgc^ 

atcagcaccttgtcgccttgcgtataatatttgcccjatagtgaaaacgggggcgaagaagttgtccatattggctacgtt 

taaatcaaaaGtggtgaaactcacccagggattggctgagacgaaaaacatattctcaataaaccctttagggaaata 

ggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgcc^gaaatcgt^tggtatteactoc 

agagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaacactatcccatatGaGcagctcacc 

gtctttcattgccatacggaactccgggtgagcattcatcaggcgggcaagaatgtgaataaaggccggataaaactt 

gtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaactga 



ctcacccgacgtctaatgtgagtta^^ 

tggaattgtgagcggataacaatttcacacaggaaacagctatgaccatgattacgaattt 
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tctagataacgagggcaaaaaatgaaaaagacagctatcgcgattgcagtggcactggctggttt€gcta€cgtagcg 
caggccgatatcgtgctgacccagccgccttcagtgagtggcgcaccaggtcagcgtgtgaccatctcgtgtagcggc 
agcagcagcaacattggcagcaactatgtgagctggtaccagcagttgcccgggacggcgccgaaactgctgatttat 
gataacaaccagcgtccctcaggcgtgccggatcgttttagcggatccaaaagcggcaccagcgcgagccttgcgatt 
acgggcctgcaaagcgaagacgaagcggattattattgccagagctatgaccagaatgctcttgttgaggtgtttggc 
ggcggcacgaagttaaccgttcttggccagccgaaagccgcaccgagtgtgacgctgtttccgccgagcagcgaagaa 
ttgcaggcgaacaaagcgaccctggtgtgcctgattagegacttttatccgggagccgtgacagtggcctggaaggca 
gatagcagccccgtcaaggcgggagtggagaccaccacaccctccaaaeaaagcaacaacaagtacgcggccagcagc 
tat c tgagcc tgacgcc tgagcagtggaagt cccacagaagc tacagc tgccaggtcacgcatgaggggagcaccgtg 
gaaaaaaccgttgcgccgactgaggcctgataagcatgcgtaggagaaaataaaatgaaacaaagcactattgcactg 
gcactcttaccgttgctcttcacccctgttaccaaagcccaggtgcaattgaaagaaagcggcccggccctggtgaaa 
ccgacccaaaccctgaccctgacctgtaccttttccggatttagcctgtccacgtctggcgttggcgtgggctggatt 
cgccagccgcctgggaaagccctcgagtggctggctctgattgattgggatgatgataagtattatagcaccagcctg 
aaaacgcgtctgaccattagcaaagatacttcgaaaaatcaggtggtgctgactatgaccaacatggacccggtggat 
acggccacctattattgcgcgcgttttgatcctttttttgattctttttttgattattggggccaaggcaccctggtg 
acggttagctcagcgtcgaccaaaggtccaagcgtgtttccgctggctccgagcagcaaaagcaccagcggcggcacg 
gctgccctgggctgcctggttaaagattatttcccggaaccagtcaccgtgagctggaacagcggggcgctgaccagc 
ggcgtgcatacctttccggcggtgctgcaaagcagcggcctgtatagcctgagcagcgttgtgaccgtgccgagcagc 
agcttaggcactcagacctatatttgcaacgtgaaccataaaccgagcaacaccaaagtggataaaaaagtggaaccg 
aaaagcgaattcgggggagggagcgggagcggtgattttgattatgaaaagatggcaaacgctaataagggggctatg 
accgaaaatgccgatgaaaacgcgctacagtctgacgctaaaggcaaacttgattctgtcgctactgattacggtgct 
gctatcgatggtttcattggtgacgtttccggccttgctaatggtaatggtgctactggtgattttgctggctctaat 
tcccaaatggctcaagtcggtgacggtgataattcacctttaatgaataatttccgtcaatatttaccttccctccct 
caatcggttgaatgtcgcccttttgtctttggcgctggtaaaccatatgaattttctattgattgtgacaaaataaac 
ttattccgtggtgtctttgcgtttcttttatatgttgccacctttatgtatgtattttctacgtttgctaacatactg 
cgtaataaggagtcttgataagcttgacctgtgaagtgaaaaatggcgcagattgtgcgacattttttttqtctgccg 
tttaatgaaattgtaaacgttaatattttgttaaaattcgcgttaaatttttgttaaatcagctcattttttaaccaa 
taggccgaaatcggcaaaatcccttataaatcaaaagaatagaccgagatagggttgagtgttgttccagtttggaac 
aagagtccactattaaagaacgtggactccaacgtcaaagggcgaaaaaccgtctatcagggcgatggcccactacga 
gaaccatcaccctaatcaagttttttggggtcgaggtgccgtaaagcactaaatcggaaccctaaagggagccGccga 
tttagagcttgacggggaaagccggcgaacgtggcgagaaaggaagggaagaaagcgaaaggagcgggcgctagggcg 
ctggcaagtgtagcggtcacgctgcgcgtaaccaccacacccgccgcgcttaatgcgccgctacagggcgc3gtgctag 
ccatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttcjcataggctccgcc 
cccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccga€aggactataaa:gataGcaggcgt 
ttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatac€tgtccgccttt€t<:cctt 
cgggaagcgtggcgctttctcatagctcacgrt^ 

gtgtgcacgaaccccccgttcagtccgaccgctgcgccttatccggtaactatcgtcttgagtccaacc^ggtaagac 
acgacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttct 
tgaagtggtggcctaactacggctacactagaagaacagtatttggtatctgGgctctgctgtagccagttaccttcg 
gaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcaga 
ttacgcgcagaaaaaaaggaitctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaact 
cacgttaagggattttggtcagatctagcaccaggcgtttaagggcaccaataactgccttaaaaaaattacgccjccg 
ccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatt3acaaacggcatgatga 
acctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatagtgaaaacgggggegaagaag 
ttgtccatattggctacgtttaaatcaaaactggtgaaactcacccagggattggctgagacgaaaaacatattctca 
ataaaccctttagggaaataggccaggttttcaccgtaacacgccacatcttgcgaatatatgtgtagaaactgccgg 
aaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaaacggtgtaacaagggtgaaca 
ctatcccatatcaccagctcaccgtctttcattgccatacggaactccgggtgagcattcatcaggcgggcaagaatg 
tgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtc 
tggttataggtacattgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtg 
gtatatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataactcaaaaaatacgcxscggt 
agtgatcttatttcattatggtgaaagttggaacctcacccgacgtctaatgtgagttagctcactcattaggcaccc 
caggctttacactttatgcttccggctcgtatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagc 
tatgaccatgattacgaatt 

FIG. 6D 



10/522535 

PCT/IB2003/003681 



SUBSTITUTE SHEET (RULE 26) 



WO 2004/013276 



Josef PRASSLER et al. 

"Novel Tricistronic Vectors and Uses Therefor" 
Attorney Docket No. 37629-0064US 



10/522535 

PCT/IB2003/003681 



16/25 



. jM)ltfM0_Macl_A8_VL_IiHCVH_FS * pBRCjglll (VH3 kappal) 
H 3xl0 10 2xl0 10 MO 10 MO 9 MO 8 5xl0 7 3xl0 7 MO 7 8x10$ 




1 VL_CL-SS-gIII per -25 PHAGE; DISPLAY RATB 0.04 

FIG. 7A 



pMORPHX10_Macl-5JfL_lHC_VH_FS + pBR_C_gIII {VH2 lambdal) 



M 1.5xl0 10 lxlO 10 8xl0 9 lxlO 9 MO 8 5xl0 7 3xl0 7 lxlO 7 8X10 1 




1 VL_a-SS-gIII per -50 PHAGE; DISPLAY RATE 0.02 
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caaaagcggcaccagcgcgagccttgcgattacgggcctgcaaaqcgaagacgaagcggattattattgccagagctatgacca 
gaatgctcttgttgaggtgtttggcggcggcacgaagttaaccgttcttggccagccgaaagccgcaccgagtgtgacgctgtttcc 
gccgagcagcgaagaattgcaggcgaacaaagcgaccctggtgtgcctgattagcgacttttatccgggagccgtgacagtggcc 
tggaaggcagatagcagccccgtcaaggcgggagtggagaccaccacaccctccaaacaaagcaacaacaagtacgcggccag 
cagctatctgagcctgacgcctgagcagtggaagtcccacagaagctacagctgccaggtcacgcatgaggggagcaccgtgga 
aaaaaccgttgcgccgactgaggcctctccaggggggagcggaggcgcgccgcaccatcatcaccatcactgctgataatatgca 
tgcgtaggagaaaataaaatgaaacaaagcactattgcactggcactettaccgttgctcttcacccctgttaccaaagcccaggtg 
caattqaaaqaaaqcqqcccqqccctqqtqaaaccqacccaaaccctaaccctaacctataccttttccaaatttaacctotccaca 




tatagcaccagcctgaaaacgcgtctgaccattagcaaagatacttcgaaaaatcaqgtggtgctgactatgaccaacatggaccc 
ggtggatacggccacctattattg(^cgcgttttgatcctttttttgattctttttttgattattggggccaaggcaccctqgtaa<^ 
agctcagcgtcgaccaaaOTtccaag(^tgtttccgctggctccgagcagcaaaagcaccagcgg(ggcacggctgccctgggct 
gcctggttaaagattatttcccggaaccagtcaccgtgagctggaacagcggggcgctgaccagcggcgtgcataccttt<xggcg 
gtgctgcaaagcagcggcctgtatagcctgagcagcgttgtgaccgtgccgagcagcagcttaggcact<:agacctatatttgcaa 
cgtgaaccataaaccgagcaacaccaaagtggataaaaaagtggaaccgaaaagcgaattcgactataaagatgacgatgacaa 
aggcgcgccgtggagccacccgcagtttgaaaaatgataagcttgacctgtgaagtgaaaaatggcgcagattgtgcgacattttt 
tttgtctgccgtttaattaaaggggggggggggccggcctgggggggggtgtacatgaaattgtaaacgttaatattttgttaaaat 
tcgcgttaaatttttgttaaatcaqctcattttttaaccaataggccgaaatcggcaaaatoccttataaabcaaaagaatagaccga 




jaagaaagcgaaaggagcg 
ggcgctagggcgctqgcaagtgtagcggteacgcto^ 

gGtagactagtgtttaaaccggaccgggggggggcttaagtgggctgcaaaacaaaa(ggcc±cctgtcaggaagc(gcttttatc 

gggtagcctcactgcccgctttccagtcgggaaacrt^ 

tttgcgtattgggagccagggtggtttttete^ 

ttgcagcaagcggtcca(^ctggtttgccccagcaggcgaaaatcctgtttgatggtggtcagcggcgggaUtaacatgagctgt 




cct 

atctgatcgtEggcaaccagcatcgcagtgggaacto 




gagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcttccacageaa 
tagcatcctggtcatccagcggatagttaataatcagcccactgacacgttgcgcgagaagattgtgcaccgccgctttacaggcttc 
gacgccgcttcgttctaccatcgacacgaccacgctggcacccagttgatcgg(^cgagatttaat<gccgGgacaatttg(gacgg " 



gctgtgtgcacgaaccccccgti 
• atcgccactggcagcagccactggtaacac 
aactacggctacactagaagaacagtattf 

c(ggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaagg^ 
cctttgatcttttctacggggtctgacgctaag^ 
gggcaccaataactgccttaaaaaaattacgcrccgcc^ 

ggaagccatcacaaacggcatgatgaacctgaatcgccagcggcatcagcaccttgtcgccttgcgtataatatttgoccatagtga 




cacattcccaataaaccccccagggaaacaggccaggctcccaccgtaacacgccacatcttg<gaatatatgtgtagaaa<±gccgg 

aaatcgtcgtggtattcactccagagcgatgaaaac^ttcagtttgctcatggaaaa(^gtgtaacaagggwaacactat<3ccat 

atcaccagctcaccgtctttcattgccatacggaactccgggtgagcattcatcaggcgggcaagaatgtgaataaaggGcggata 

aaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtacattgagcaactgactq 

aaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctc 

ctgaaaatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagttggaa<^t<accraacgtctaatqt^ 

gagttagctcactcattaggcaccccaggctttacactttatgcttccggctcgtatgttgtgtggaattgtgagcggataacaatttc 

acacaggaaacagctatgaccatgattacgaatttctagataacgagggcaaaaaatgaaaaagacagctatcgcgattacagtg 

gcactggctggttt(^ctaccgtagcgcaggccgatatcgtgctgacccagccgccttcagtgagtggcgcaccaggtcagOT 

gaccatctcgtgtagcggcagcagcagcaacattggcagcaactatgtgagctggtac . 
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ttt 



aggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaaccxgacaggactataaagataccag 

g<gtttccccctggaagctccct^ 

gtggcgctttctcatagctcacgc^ 

tcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccact 

ggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaagaa 

cagtatttggtatctgcgctctgctgtagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctgg 

tagcgqtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtct 

gacgctcagtggaacgaaaactcacgttaaggqattt^ 

aaaattacgccccgccctgccactcatcgcaguactgttgtaattcattaagcattctgccgacatggaagccatcacaaacggcatg 
atgaacctgaatcgccagcggcatcagcacct tgtcgccttgcgtataatatttgcccatagtgaaaacgggggcgaagaagttgtc 
catattggctacgtttaaatcaaaactggtgaaactcacccagggattggctgagacgaaaaacatattctcaataaacxictttagg 
-LL.. . L rr r ' - 11 ' " * aaatcgtcgtggtattcactcca 

_ itcaccagctcaccgtctttcatt 
gaatgtgaataaaggccggataaaacttqtgettatttttctttacg 
^ „ , ^ ^-Eataggtacattgaqcaactgactgaaatgcctcaaaatgttctttac 

gatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagcttccttagctcctgaaaatctcgataaGtcaaa 
aaatacgcccggtagtqatcttatttcattatgqtgaaagttggaacctcacccgacgtctaatgtgagtt 
cccaggctttacaclttatgcttcc^ 

tgattacgaatttctagataacgagggcaaaaaatgaaaaagacagctatcgcgattgcagtggcactqgctg* 

ag<^caggccgatatcgtgctgacc^^ 

gcagcaacattggcagcaactatgtgagctggtaccagcagt 

. agcctt g CgattaC gg <}CC t aaqC qaa 




„ „ . . . . . , ^jgtgtttggcggcggcacgaagttaaccgttcttggc 

cagccgaaagccgcaccgagtgtgacgctgtto 

attagcgacttttatccgggagccgtgacagtggcctggaaggcagatagcagccccgtcaagqcgggagtggagaccaccaca 
ccctccaaacaaagcaacaacaagtacgcggccagcagctatctgagcctgacgcctgagcagtggaagtcccacagaagctaca 
gctgccaggtcai^catgaggggaqcaccgtggaaa 

aaatgaaacaaagcactattgcactggcactcttaccgttgctcttcacccctgttaccaaagcxcaggtgcaattgaaagaaagOT 
gcccggccctggtgaaacc^acccaaaccctga^ 
ctggattcgccagccqcctqqqaaaqccctcqaqta^ 
aacgcgtctgaccatt 

qaccaa 




tcccgg* 
cctgtatag 



aaaG<xja 



gggccggcctgggggggggtgtacatgaaattgtaaacgttaatattt^ 
tttaaccaataggccgaaatcggcaaaatcccttata^ 



aagagtccactattaaagaacgtggactccaacgtcaaagggcgaaaaaccgtctatcagggc^atggcccaGtacgagaaccat 
caccctaatcaagttttttggggtcgaggtgccgtaaagcactaaatcggaaccctaaagggagcccccgatttagagcttgacgg 
ggaaagccggcgaacgtggcgagaaaggaagggaagaaagcgaaaggagcgggcgctagggcqctggcaagtgtagcggtc 
acgctgcgcgtaaccaccacacccgccgc^cttaatg^ 




tcaccagtgagacgggcaacagctgattgcccttcaccgcctgg^^ 

agcaggcgaaaatcctgtttgatggtggtca^gcg^ggatataacatgagctgtcct^ 
..-_„— u ,., ate " 



[CCCC 




[aattt 



gattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggccagctaacagcgcgatttg 
ctggtggcccaatgcgaccagatgctccacgcccagtcgcgtaccgtcctcatgggagaaaataatactgttgatgggtgtctggtc 
agagacatcaagaaataacgc{^gaacattagtgcaggcagcttccacagcaatagcatcctggtcatccagcggataqttaata 
-"-^cccactgacacgttgcgcgagaagattgtgcaccgccgcttta^^ 
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caagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtcatcac^aaacgcgcgaggcagctgcggtaaagctc 
atcagcgtggtcgtgaagcgattcacagatgtctgcctgttcatccgcgtccagctcgttgagtttctccagaagcgttaatgtctggc 
ttctgataaagcgggccatgttaagggcggttttttcctgtttggtcactgatgcctccgtgtaagggggatttctgttcatgggggta 
atgataccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccggttactggaacgttgtgagggta 




tccacagggtagccagcagcatcctgcgatgcagatccggaacataatggtgcagggcgctgacttccgcgtttccagactttacg 

aaacacggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcgcttcacgttcgctcgcgtatcg 

gtgattcattctgctaaccagtaaggcaaccccgccagcctagccgggtcctcaacgacaggagcacgatcatgcgcacccgtggc 

caggacccaacgctgcccgagatgcgccgcgtgcggctgctggagatggc^gacgc^atggatatgttctgccaagggttggt 

gGgcattcacagttctcqcaagaattgattggctccaattcttggagtggtgaatc^ttagcgaggtgocgccggcttocattcag 

gtcgaggtggcccggctccatgcaccgcgacgcaacgcggggaggcagacaaggtatagggcggcgcctacaatccatgccaac 

ccgttccatgtgct(^ccgaggcggcataaatcgccgtgacgatcagcggtccagtgat<^aagttaggctggtaagag«g(^a 

gcgatccttgaagctgtccctgatggtcgtcatctacctgcctggacagcatggcctgcaa^cgggcatcccgatgccgcGggaa 

gcgagaagaatcataatggggaaggccatccagcctcgcgtcgc^aacgccagcaagacgtagcccagcgcgt(^gccgccatg 

ccggqataatggcctgcttctcgccgaaacgtttggtggcgggaccagtgacgaaggcttgagcgagggcgtgcaagattccga 

ataccgcaagcgacaggccgatcatcgtcgcgctccagcgaaagcggtcctcgccgaaaatgacccagagcgctgccggcacctg 

tcctacgagttgcatgataaagaagacagtcataagtgcggcgacgatagtcatgccccgcgcccaccggaaggagctgactggg 

ttgaaggctctcaagggcatcggtcgacgctctcccttatgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttg 

agcaccgccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtcccccggOTacggggcctgceaccatacccacg 

ccgaaacaagcgctcatgagcccgaagtggcgagcccgatcttccccatcggtgatgtcggcgatataggcgccagcaaccgcac 




„ -j-;,- - - — — s — . . — ttaggcaccccaggctttac 

actttatgcttccggctcgtatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagctatgaccatgattacgaattt 
ctagataacgagggcaaaaaatgaaaaagacagctatc^cgattgcagtgg^^ 

ctactgcgatatcgaattcgcagaaacagttgaaagttgtttagcaaaaccccatacagaaaattcatttactaacgtctggaaaga 
cgacaaaactttagatcgttacgctaactatgagggctgtctgtggaatgctacaggcgttgtagtttgtactggtgacgaaactcag 

tatcc 




gtatcatcaaaagccatgtatgacgcttactggaacggtaaattcagagactgcgctttccattctggctttaatgaggatcxiattGgt 
ttgtgaatatcaaggccaatcgtctgacctgcctcaac^ 
gagggtggcggctctgagggtggcggttctgagggtggcggctctgagggtgg^^^ 

ttgattatgaaaaaatggcaaacgctaataagggggctatgaccgaaaatgccgatgaaaacgcgctacagtctgacgctaaagg 
caaacttgattctgtcgctactgattacggtgctgctatcga^ 




tccgtggtgtctttgcgtttcttttatatgttgccacctttatgtatgtattttcgacgtttgctaacatactgcgtaataaggagtcttaa 
gcttatcgatgataagctgtcaaacatgagaattcttgaagacgaaagggcct<gtgatacgcctatttttataggttaatgtcatga 
taataatggtttcttagacgtcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaata 
tgtatccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgttgc 




cgcacgagcgggccacaccgaaccggatctcaacagcggtaagatccttgagagttttcgccccgaagaacgttttccaatgatgag 
cacttttaaagttctgctatgtggt^cggtattatcccgtgttga^ 

aatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccataac 
catgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaacatggggg 
atcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgcagc 




cggtatcattgcagcactggggccagatggtaagccctcccgtatcgtagttatctacacgacggggagtcaggcaactatggatg 
aacgaaatagacagatcgctgagataggtgcctcactgattaagcattggtaactgtcagaccaagtttactcatatatactttagat 
tgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttcg 
ttccactgag<^tcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaa 
aaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgca 
gataccaaatactgtccttctagtgUgc(gtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaa 
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tcctgttaccagtggctgctgccagtgg^ataagto^^ 

ggtcgggctgaacggg^gttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagct 
atgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacg ; 
agggagcttccagggggaaa<^cctggtatctttata^ 
gtcaggggggcggagcctatggaaaaacgccagcaacgcggcctt^ 



tttcctgcgttatcccctgattctg^ 
gcagcgagtcagtgag^aggaagcggaagagcgcctgat^^ 
ggtgcactctcagtacaatctgctctgatgc^ 

ccccgacacccgccaacacccgctga(gcgccctgacgggcttgtctgctcccggcatccgcttacaga 
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